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the pressure of a gas must be equal to one-third of the
product of the number of mass, and the mean square of the
velocities of all the molecules. Waterston correctly assumed
temperature to be proportional to the square of the velocity.
He deduced that if collisions of molecules made them spin,
the energy of rotation has a definite proportion to the
energy of translation. He showed that the product of
pressure and volume must be equal to two-thirds of the
product of the number of molecules, and the absolute
temperature; and even arrived at the result that "in mixed
media the mean square molecular velocity is inversely
proportional to the specific weights of the molecules."
The Royal Society was unable to appreciate these great
discoveries,, and put his paper into their archives, in which
it was found by Rayleigh in 1892. Waterston lived in
Bombay. Nevertheless, he brought his researches to the
notice of the British Association in 1851, and published
an account of them in the Philosophical Magazine in 1858,
but they remained unnoticed. Unlike Joule, he found no
Thomson to support him. The failure to appreciate
Waterston's researches is an instructive episode in the
history of physics in the nineteenth century. It illustrates
the condition of the Royal Society in 1846, and the remark-
able difficulty with which the human mind adopted the
concepts necessary for the comprehension of the principles
of the steam-engine. The history of the discoveries of
Carnot and Joule has parallel features. The leaders of
physics during the first half of the nineteenth century did
not appreciate thermodynamics and the kinetic theory of
gases, because they were still engaged on the scientific
problems of an order of society preceding the industrial,
Waterston lived in Bombay, and did not move in those
London social strata whose opinions at that time ruled
scientific thought. The scientific societies had not yet
been captured by the industrialists, and Waterston did not
belong to the social class that ruled them, so his ideas and
his social connexions were foreign to the contemporary
governors of science. Thomson and Maxwell, the leaders
of the physical scientific part of the culture of industrialism.